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Outline of a Cost Accounting System for a
Wooden Ship Yard
By Frederick W. Davis
Employ your time in improving yourself by other men’s documents; so
shall you come easily by what other men have labored hard for.—Socrates.

The writer has had twenty-five years’ experience as an account
ant and during the past year and a half has done a great deal of
war work cost accounting in several large plants in various parts
of the country. His work has taken him into two ship yards:
one at Camden, N. J., where steel ships are being produced, the
other on the Jersey meadows where ten wooden hulls of a uni
form type were constructed. This type is known as the “Ferris
hull,” of an estimated dead weight of 3,500 tons, 281 feet, 6
inches in length and 46 feet beam over planking.
The cost accounting system hereinafter outlined while primar
ily intended for use in wood ship yards can also be used, with
modifications, in steel ship yards.
As the ship-building industry bids fair to be one of the most
important throughout the world for the next decade the writer
feels that an article on the subject at this time may be useful to
many cost accountants, particularly in this country. The system
outlined in the following pages is in accordance with the views
of the Emergency Fleet and United States government account
ants, as the writer interprets them, and he does not claim to be its
originator. He regrets that lack of space in this magazine pre
vents the publishing of all the forms which should accompany
the article.
The question as to which is the more efficient of the two types,
the steel or the wooden hull, is an interesting one and has precip
itated more than one row in Washington. The general impres
sion gained by the writer is that there is need for both types in
this country, the wooden hulls of 3,500 tons burden or there
about being especially adapted for coastwise trade and our com
merce with South America and Canada. Tug-boats and barges
can be constructed more economically from wood than from steel
and seem to stand up better for the work for which they are
intended. It has been found by experience that it is impractic
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able to build wooden hulls, equipped with propellers, of more than
4,000 or 5,000 tons burden, for the purpose of crossing the ocean,
as the hulls cannot stand the pounding of the screws as well as
the steel ships. It costs about as much to operate a 3,500 ton
vessel as it does to operate one of 5,000 tons or more carrying
capacity. The speed of the steel ship is much greater than that
of the wooden one and time is frequently the essence of con
tracts.
Old and experienced shipbuilders have told the writer that a
well constructed wooden hull is apt to last for 50 years of service,
barring accident, while it is doubtful if steel hulls will last that
length of time. The cost of raw material is greater in steel ships
than in wooden. In these days of high freight rates the writer
believes it to be impracticable to maintain wooden ship yards at
any great distance from the source of supplies. There are four
districts in this country which are eminently suitable for wooden
ship building, viz. the states of Maine, Georgia and Washington
and the great lakes district.
This great question is beyond the province of the accountant
and must be settled by the authorities of the United States ship
ping board, their engineers and superintendents.
Too much stress cannot be laid upon the value of a technical
knowledge of any business upon which the cost accountant may
be engaged. The average public accountant knows very little
about cost work in a ship yard unless he has been engaged in such
work. If he desires to obtain a practical knowledge regarding
wooden shipbuilding he is recommended to secure the following
named works:
How Wooden Ships are Made by H. Coles Estep, former
editor of the Marine Review, published by the Penton Publishing
Co. of Cleveland, Ohio.
A Practical Course in Wooden Boat and Shipbuilding by
Richard Van Gaasbeek, published by F. J. Drake, of Chicago.
The latter contains many photographs of the yard in which the
writer is at present employed.
The only work on shipbuilding accounting that the writer has
been able to discover thus far is a small volume entitled: En
gineers’ and Shipbuilders’ Accounts by Francis G. Burton, being
volume XIV of The Accountant’s Library, an English work pub
lished by Gee & Co. of London, 1911. This may be re
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garded by many as being somewhat out of date at this time, but
will well repay a careful study. As the book is difficult to obtain
on this side of the water the writer takes the liberty of making
an extract which will give the reader some idea of the style in
which the book is written:
Professor Dicksee, in his Bookkeeping for Accountant Students, says
two objects have to be arrived at:
(1) That the record be so explicit that, at any subsequent time, the
exact nature of the transaction may be readily perceived without the aid
of memory.
(2) That the transactions should be so classified that at any time the
total result of such transactions during any given period may be readily
ascertained.
The business of a shipbuilder or engineer presents peculiar difficulties
in this respect. Within the same yard there are numerous different trades
—shipwrights, millwrights, blacksmiths, moulders, machinists, platers and
rivetters, fitters, joiners, pattern makers, painters, &c. The cost and value
of the work of each of these trades must, in some way or other, be ascer
tained, whilst at the same time a record must be kept of the cost of each
contract, and sometimes of sectional portions of contracts. It will readily
be perceived that such conditions demand modification of the nominal ac
counts in the financial books and the provision of special statistical or
memorandum books. In well regulated engineering firms elaborate cost
accounts are kept; in nearly all some attempt is made to ascertain the
prime cost of work executed; but, alike in the more elaborate and the less
pretentious cost bookkeeping, misleading errors frequently arise through an
imperfect system and an improper allocation of establishment charges
being pursued. This is particularly unfortunate, because of the many
purposes for which such accounts are used. Although it may appear
paradoxical to the shareholder or the auditor, it is, nevertheless, perfectly
true that the superintending engineer makes far more use in the manage
ment of his business of such cost accounts as he may possess than he does
of his nominal ledger or other financial books. The reason is not far to
seek. Whilst a textile manufacturer or textile merchant is guided and
limited in his transactions by his immediate market (which market is a
definite price for a definite article), the engineer has to consider a number
of complex factors extending over a long period, which, at best, are only
partially represented in his trading account—a fluctuating market for
materials; the existence of patterns or the cost of making them; the
prospect of labor troubles; the extent of purchases of finished materials
which will have to be made; and the time and machinery which will be
occupied in the constructions. Some of the tenders he is asked for haye
to be rendered within a very limited time, and if he can readily consult
the records of previous similar (or analogous) structures, the task of fixing
his tender price will be considerably lightened. Again, after the contract
is signed, it is desirable to compare the progress of actual cost with the
detailed estimate, so that expenditure which is progressing on certain
portions at an undue rate may be curtailed, or a more liberal interpretation
given to other portions of the specification on which profits are accruing
greater than those anticipated. In some constructions, like that of a
large ocean steamship, there is generally a margin on such items as cabin
fittings, stores and spare gear; whilst the alteration of any portion of the
specification (a frequent incident in shipbuilding) invariably affords oppor
tunity for a little extra profit.
To shipbuilders and engineers, in these competitive days, cost accounts
are indeed not a luxury, but a necessity.
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It is most desirable that the accounts of a shipbuilding com
pany should be so arranged as to afford an analysis of the cost
of the completed ships. It is bad business to plunge blindly into
the construction of a number of ships of a single model, without
making some provision beforehand for checking up the cost esti
mates on the ships, or without arranging matters so that the
costs of the ships may be watched and compared as the work
progresses. A shipbuilder is not getting proper efficiency out of
his accounting department if he has to wait until a ship has been
completed and delivered to find out whether he has run above or
below his cost estimate; and if, on the completion of ship No. 2
he finds that it has cost more to build than ship No. 1, the know
ledge will not be of any use to him unless he can put his finger
on the part of the ship where the costs ran high, and then take
steps to find out why they were excessive. On the other hand,
if he can know, from time to time during the construction of ship
No. 2, that it is costing more than it should, he can take steps to
trace the cause of trouble and correct it in time to save money
and avoid a loss that otherwise would not even have been known
about until the ship was completed.
The process of constructing ships may be analyzed in many
different ways, and most of the analyses are reasonable and justi
fiable, in that they are laid out to tell the man who is running the
business what he wants to know. Some of them are not always
logical, however; and since they have not been laid out on any
uniform basis, the results are not of very much value for com
parative purposes. Some conditions require a more minute
analysis than others; therefore the problem has been to work out
a primary cost analysis that would fit all conditions and require
ments, and to supplement that by provision for a secondary
analysis for use when required.
The main construction analysis submitted herewith has been
worked out in consultation with experienced shipbuilders and
accountants; and it is believed that it presents a thoroughly prac
tical basis for uniform cost accounting in shipbuilding. From
start to finish, the main construction analysis has been worked
out strictly on a basis of structural units. It is proposed for
instance, that the planking account shall be charged, not only with
the cost of putting on the planking, but also with cost of caulk
ing it and painting it, with any necessary dubbing on planking,
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and with the cost of scaffolding, etc., required in planking opera
tions. If a simple, inexpensive analysis is desired, the main
construction accounts only need be used, and all labor and
material charges can be posted to them in lump sums. If it is
desired to make further analyses of the labor and material charges,
or either of them, the secondary analyses may be used. It is
recommended that, in either case a separate account be opened in
a subsidiary ledger for each of the main construction accounts,
and all charges thereto be posted, either in lump sum or in detail
as may be required. A controlling account for the construction
accounts of each ship should be carried in the general ledger.
When the work on any section of the ship has been completed,
the construction account on that section of the ship may be
closed, thereby giving the cost of that section. When the labor
and material analyses are used, postings should be in terms of
quantities as well as of money, so that a recapitulation of the
finished account will show the number of hours of each class of
labor and the quantity of each kind of material that went into
that section of the ship. Overhead expense, however analyzed,
should be accumulated in the special accounts and distributed
from them to the cost of the ships under construction.
Main Construction Accounts

As stated above, the main construction accounts are based on
an analysis of the progress of the construction of the ship. Each
account is supposed to accumulate all items of cost or expense
entering into that section of the ship. The account for engines
and boilers for instance, will include purchase price of engines
and boilers, delivered at the ship, and the cost of installing them,
including labor, supplies, spare parts and everything else neces
sary to complete installation of the engines and boilers in running
condition. An account is provided for undistributed direct ex
pense, but this account should only be used when it is absolutely
impracticable to charge the expense elsewhere. Each account is
numbered, in order to facilitate the work of distribution. Four
figure numbers, running in even hundreds, have been assigned,
so that the main account numbers may be combined when desired
with the two figure numbers that have been given to labor and
material analysis accounts.
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As an illustration of the application of this numbering system,
fastener labor on square frames would be charged to account
1258 and fastener labor on the cant frames to account 1358.
Treenails for the square frames would be charged to account 1285
and treenails for the deck framing would go against account
1685, in the material accounts.
1000 Proportion of moulding cost If it is proposed to build
ten ships of the same model, the cost of making moulds
should be distributed equally to the construction costs of
these ten ships.
1100 Keel.
1200 Square frames.
1300 Stem and stern posts, cant frames, keelsons and deadwood.
1400 Steel strapping and other steel reinforcement of top, sides
and deck.
1500 Ceiling.
1600 Deck framing, main deck, including all stanchions, deck
clamps, knees, shelves, waterways, deck beams, hold beams,
hatches, hatch coamings and covers up to top line of main
deck.
1700 Engine and boiler foundations, including shaft logs and
foundation for engine room auxiliaries.
1800 Foundations for winches and other deck auxiliaries.
1900 Planking, rails and bulwarks.
2000 Bulkheads.
2100 Decking. Upper and between deck.
2200 Deck superstructure, including all structures above upper
deck and forecastle, boat and poop decks. Does not include
plumbing or electrical lighting.
2300 Rudder.
2400 Spars, booms, rigging and lines.
2500 Tanks.
2600 Engines and boilers, condensers and cooling system, dyna
mos, all engine room auxiliaries and engine room piping up
to engine room bulkheads.
2700 Deck auxiliaries, such as winches, capstans, steering gear,
cargo gear, anchors, anchor hoists, bits, chocks, etc.
2800 Plumbing, heating, fire protection and water systems.
2900 Electrical equipment. Switchboards, wiring, lighting, fix
tures, etc.
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3000 Launching.
3100 Trial trip and delivery.
3200 U. S. inspection outfit. Life-saving and navigating equip
ment.
3300 Cabin furnishings and steward equipment.
3400 Prorated overhead. See overhead analysis.
3500 Prorated depreciation. See overhead analysis.
3600 Propeller, shaft and accessories.
3700 Undistributed direct expense.
Ship and casualty insur
ance, wages of general foreman and other employees on a
specific ship, whose time cannot be charged to any particular
section thereof, and similar undistributable direct expense.
Secondary Analyses—Labor and Material
Even when secondary analyses are not used, they should be
carefully studied, as they form a guide as to what constitutes
direct labor and material, which is directly chargeable to the
construction cost of ship, as compared with the indirect labor
and material, which are to be charged to the overhead expense.
It should also be noted that the same man may form both direct
and indirect labor, and that material should be classed as direct
or indirect according to the way it is used. If a carpenter is
working on a frame of a ship, his labor is direct. If he is mend
ing a fence around the ship yard, his labor is indirect and is
chargeable to proper overhead account. If he is helping to erect
a new building, his labor is chargeable to the property accounts
of the company.
A blacksmith who is making a special fastening for some
particular ship is doing direct labor; but if he were making bolts,
to be carried in stock until they are needed for some ship or
other, his labor should be charged to the inventory account in
which the unfinished bolts are to be carried. Nails or lumber
used in erecting scaffolding around a ship are direct material, but
if the same nails or lumber were used in repairing a fence, they
would be indirect material and would be chargeable to overhead.
The purpose of the secondary analyses is to provide an analysis
of the cost of each section of the ship, in the same way that the
purpose of the main construction analysis was to provide an
analysis of the cost of the ship as a whole. If the management
of the business wants to know the cost and total hours of each
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class of labor that went into the square frames, or the cost and
quantities of each class of material and fastening that went into
the engine and boiler foundations, this information may be ob
tained by the use of the secondary analyses.
Labor Analysis
Foremen and helpers are to be charged, wherever possible, to
the same accounts with the journeymen of the trade in which
they are working. Whenever it is impossible to analyze direct
labor into the various other groups provided under the main
construction accounts, it may be included in group 3700, undis
tributed direct expense, but, needless to say, the charges to this
account should be kept as small as possible. If trades other than
those enumerated below are regularly employed, they may be
charged to account 70, unclassified direct labor, or new account
numbers may be set up to take care of them.
51 Blacksmith.
52 Carpenter.
53 Caulker.
54 Donkeyman.
55 Dubber.
56 Electrician.
57 Engineer.
58 Fastener.
59 Joiner.
60 Laborer.
61 Layoutman.
62 Machinist.
63 Mould loft man.
64 Painter.
65 Pipefitter.
66 Planker.
67 Rigger.
68 Sawyer.
69 Watchman (not to include
general yard watchman).
70 Unclassified direct labor
(general foremen, water
boys, sweepers, etc.).
71 Teams and teamsters.
72 Dockbuilders.
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Material Analysis
80 Timbers and planking for braces, scaffolding, etc. This
account should be credited with salvage value of any material
taken back into stock or transferred to another ship, but it
is not recommended that any track be kept in the accounts
of materials issued for use in one section of a ship and later
used in some other section.
81 Fastenings for braces, scaffolding, etc. See note above.
82 Timbers and planking for ship construction.
83 Knees.
84 Flat and structural steel for strapping and braces.
85 Treenails.
86 Iron and other metal fastenings, spikes, bolts, etc.
87 Forged and cast fittings, iron and steel pipe and fittings.
88 Brass and bronze fittings.
89 Lead pipe and sheet lead.
90 Paints and varnishes.
91 Tar and wood preservatives.
92 Oakum and other caulking materials.
93 Rope and cable.
94 Mechanical equipment, inspection outfit and other purchased
appurtenances.
95 Small construction supplies. Solder, cement, salt, etc.
96 Scrap lumber. This account should be credited with sale or
fuel value of scrap lumber, produced in sawing out frames
and other structural parts of the ship, and taken into in
ventory for sale or used as fuel.
97 Scrap iron, brass, miscellaneous metals, etc.
It will be a good plan to lay out the inventory controlling
accounts in accordance with the above material classification,
even to the extent of having a separate inventory control for each
class of material. An analysis of stocks on hand and of inven
tory turnovers, laid out on the same basis as the grouping of the
charges to construction costs, should be extremely valuable to
the manager and the purchasing agent, and this additional detail
of the work would not be difficult to carry out.
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Overhead Analysis

In submitting the following accounts for the analysis of over
head expenses, it is proposed that a separate ledger account be
opened for each item. The primary purpose of the accounts here
outlined is to provide designations and definitions of the various
groups into which the overhead expense must be divided, so that
the postings to the various ledger accounts for overhead ex
pense may be worded in such a way as to provide for a recapi
tulation and itemized statement of overhead expense at the end
of each month. An attempt has been made to provide a more or
less comprehensive description of the various items chargeable
to each account, but the writer does not pretend to have enumer
ated everything that is chargeable to each of the overhead classi
fications. The proper handling of the detailed distribution must
depend on the judgment and intelligence of the bookkeepers and
cost accountants.
1.

Administrative salaries:
Salaries of president, vice-president, secretary, treasurer,
assistant secretary, assistant treasurer, purchasing agent,
works manager and superintendent.

2.

Office and operating salaries:
Salaries or wage of clerks, foremen stenographers, time
keepers, watchman, and other indirect labor at ship yard,
excepting labor specified to be charged to other overhead
charges.

3.

Outside office expense:
Expense of any office maintained by the company outside of
the office at the ship yard.

4.

Plant office expense:
Stationery, office supplies, blue prints, postage, telephone and
telegraph and other office expenses.

5.

Traveling and entertaining:
All expenses in the way of fares, berths, hotel accommoda
tion, meals, etc., of officers or employees of the company,
traveling on company business, and any necessary enter
taining in connection with the administration of the business
or the operation of the yard. Note: No traveling or enter
tainment expense in connection with the possible sale of
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ships to outside customers may be charged to this account,
as they are proper charges to selling expense.

6.

Depreciation of furniture and fixtures:
This account will be charged monthly with one-twelfth of
the annual depreciation allowance provided for office furni
ture and fixtures.

7.

Labor and material in maintenance:
All labor, materials and supplies used in maintaining in good
condition the buildings, walks, fences, roadways, sewers,
lighting systems and other fixed improvements on ship yard
property.

8.

Labor and material in repairs:
All labor, material, supplies used in repairs to machinery, air
and electric tools and in keeping machinery in good condition.

9.

Lubricants and waste:
All oils, greases, belt dressings, wiping waste and similar
materials used in connection with the operation of all ma
chinery in the plant.

10. Small tools (perishable) :
All hand tools, drill or auger bits, saw blades, etc., will be
carried in stores until actually required for use, when they
will be issued to the tool room, or other proper department,
and charged off to this account. This account will also be
charged with any labor, material or supplies used in making
or repairing small tools, and keeping them in good condition.
11. Store expense:
This account will be charged with the salaries or wages of
storekeepers, tool and material clerks and other employees
engaged in handling inventories of tools. It will also be
charged with supplies used in stores department, transporta
tion charges that cannot be applied directly against the com
modities on which they are paid, and with any ordinary stores
shortages. Any overcharges in stores will be credited to this
account.
12. Automobile, team and launch expense:
Any expenses, which cannot be charged direct to stores ex
pense or elsewhere in the accounts, in connection with the
operation of company automobiles, trucks, teams or launches.
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13. Heat, light, power and water:
All payments for purchased heat, light, power and water;
cost of fuel and other special supplies used in power plants
and wages of power plant employees, maintenance and re
pairs.
14. General insurance:
All insurance premiums which cannot be written off to the
cost of a specific ship will be written off to this account in
equal monthly instalments during the life of the policy.
15. Taxes:
This account may be charged only with taxes actually paid.

16. Ground rental:
Authorized payments for rental of property occupied by ship
yard.
17.

Other rentals.

Tugs, derricks, etc.

First aid supplies and expenses, doctors’ salaries, assist
ants, etc.
19. Dock rental:
Any periodic payments authorized to be made for use of dock
facilities. If dockage charges are calculated at a flat rate
per ship per day, such charges will go against the construc
tion cost of the ship incurring them and will not be taken
into overhead.

18.

20. Exchange and discount:
This account will cover items of bank exchange and dis
count, incurred in the ordinary course of business, but will
not include any interest on loans or discounts on purchases,
for which separate accounts have been provided.
21. Extraordinary losses:
This account will be charged with losses due to fire, flood,
storm, riot, vandalism, act of God, act of war, other casual
ties, which are not compensated by insurance or otherwise
and cannot be charged direct to the construction account
of a specific ship.
22. Depreciation of plant:
This account will be charged monthly with one-twelfth of
the authorized annual depreciation rate, applied to the cor
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rect net book value of plant and plant equipment at the close
of that month.

23. Interest paid on loans:
This account will be charged with any interest paid on loans
and credited with any interest received on bank balances, or
otherwise for the use of company’s funds.

24. Discount received on purchases.
25. Selling expense:
This account will be charged with all compensation and
expenses of employees whose sole or principal work has to do
with the sale of ships to private owners, and with all ex
penses for advertising, except advertising for help, which
may be charged to plant office expense.
Distribution of Overhead Expenses

The balance in accounts 1 to 21 shall be closed off monthly
to the construction costs of all ships under construction or repair
during the month, on a basis of the direct labor charged to each
of such ships during the month.
The monthly charge to account 22 will be distributed to the
cost of all ships that have been on the ways during the month.
In calculating the proportion to be charged to each ship, the num
ber of days that each ship has been on the ways during the
month will be added up, and the total days on the ways for the
month will be divided into the depreciation charge for the month.
This will give depreciation charge per day on the ways, which
shall then be applied to the construction cost of each ship on the
basis of the number of days it has stood on the ways during the
month.
The question of depreciation becomes extremely involved
where loose, perishable tools are concerned, particularly in ship
yards where strict supervision is more difficult than in the ordi
nary factory confined within walls. Electrical and air-driven
tools which can be easily moved from place to place complicate
the situation. They are rapidly worn away, many are broken
by the carelessness of green operators and a very high rate of
depreciation must be given annually to cover the loss. It is im
practicable to keep individual records of these tools and an aver
age percentage of loss must be adopted. The tools may be
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divided into classes and the percentage for each determined by
competent experts.
The writer does not claim to have covered the entire ground
in the foregoing pages. He believes, however, that the sugges
tions therein contained will be found helpful and lead other cost
accountants to give their views.
Each shipyard is an individual city by itself and each will re
quire special treatment in many important and minor details.
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